Abstract: Background. The purpose of this study was to determine the incidence of neck metastasis in hard palate and maxillary alveolus squamous cell carcinoma (SCC) and to identify factors predictive of regional failure.
The risk of neck metastasis in squamous cell carcinoma (SCC) of the hard palate and upper (maxillary) alveolus has not been well defined but has traditionally been believed to be low. Therefore, the node-negative neck is usually observed, rather than electively treated. Historical studies have reported variable outcomes but are difficult to interpret because hard and soft palate tumors were often grouped together, as were maxillary and mandibular alveolus tumors. [1] [2] [3] [4] [5] [6] [7] [8] [9] Because of the relative rarity of these cancers, the contemporary literature consists entirely of small case series lacking survival or other outcome analyses. [10] [11] [12] [13] [14] The rate of clinical and occult neck metastases arising from these primary sites has not been systematically studied, and prognostic factors have yet to be defined. Our objectives were to determine the incidence and characteristics of regional failure in these patients and to identify patient or tumor-related characteristics which are predictive of regional recurrence.
PATIENTS AND METHODS
One hundred thirty-nine patients with SCC of the hard palate, maxillary gingiva, and maxillary alveolar ridge were identified from a pre-existing database of oral cavity SCC cases treated at Memorial Sloan-Kettering Cancer Center between the years 1985 and 2006. Patient, tumor, and treatment characteristics were recorded for each patient in a clinical database and were individually validated in primary hospital medical records for this study. Patients with tumors from adjacent subsites, such as the maxillary sinus, buccal mucosa, or oropharynx, extending to the hard palate or alveolar ridge, were not included. Institutional Review Board approval was obtained in advance of the study.
The rate of regional nodal metastasis at presentation and rates of regional failure were calculated. Two types of regional failure were analyzed: regional recurrence and isolated regional recurrence. Regional recurrence was defined as the development of biopsyproven neck metastases at any time after definitive treatment, in the absence of a second primary head and neck cancer. Isolated regional recurrence was defined as the development of neck metastases in patients without prior neck metastases, in the absence of prior or synchronous failure at the primary site or a distant site.
The cumulative incidences of regional recurrence and isolated regional recurrence were calculated using the Kaplan-Meier method, censoring patients at the time of death or at the development of a second primary cancer. For the incidence of isolated regional recurrence, patients were also censored at the time of local, locoregional, or distant failure. Patients undergoing treatment for regional recurrence were considered to be successfully salvaged if they remained alive without evidence of disease for a minimum period of 24 months.
Disease-specific survival in the presence or absence of regional recurrence was calculated using the KaplanMeier method. Patients dying with primary or recurrent disease were counted as disease-specific deaths. Patients lost to follow-up or discharged to their home physician were censored with their last known vital status at the time of their last examination at Memorial Hospital. Any patients lost to follow-up and subsequently registered as deceased were only coded as dying without evidence of disease if they had 60 months of documented disease-free follow-up and an examination within 6 months of their date of death; otherwise, they were censored for disease-specific survival at the time of their last visit.
Regional recurrence-free survival (RRFS) was also calculated using the Kaplan-Meier method. This was defined as the probability of remaining alive and free of neck recurrence. Variables examined for association with RRFS included age, sex, tobacco use, alcohol use, tumor subsite, depth of invasion, histologic grade, margin status, perineural invasion, lymphovascular invasion, pathologic tumor classification, pathologic nodal classification, and use of adjuvant radiotherapy. The log-rank statistic was used for univariate analysis, and Cox proportional hazards regression was used for multivariable analysis. Categorical comparisons were carried out using the chi-square statistic or Fisher exact test. In all cases, the level of alpha was set at 0.05 a priori. All analyses were performed in SPSS version 17.0 (SPSS, Chicago, IL).
RESULTS
Median follow-up time was 57.6 months (range, 1-222). Patient and tumor characteristics are summarized in Table 1 . One hundred six patients (76.3%) were over age 60, and 57 patients (41%) were men. Fifty-nine patients (53.2%) were former or active smokers, and 73 (68.9%) were alcohol users. Most tumors (89; 64%) originated from the maxillary alveolus. At presentation, 36 tumors (29.8%) were clinically classified cT4, and 12 patients (8.6%) were clinically node-positive.
Treatment and pathology details are summarized in Table 2 . Eighty-six patients (61.9%) were treated with surgery alone, and 48 (34.5%) with surgery plus adjuvant radiation or chemoradiation therapy. Few patients were triaged to nonsurgical therapy. Five patients (3.6%) not receiving surgery included 2 patients presenting with distant metastases, 2 with locally unresectable disease, and 1 with synchronous lung cancer. On pathological examination, 62 tumors (46.3%) were classified pT4, indicating that half of T4 tumors were clinically understaged at the primary site.
Of the 12 patients who were clinically node-positive at presentation, neck dissections were performed in 11. One patient with an unresectable primary tumor was treated with concurrent chemoradiation. Nine of 11 patients (82%) had confirmed nodal metastases on pathological examination. An additional 8 elective neck dissections were carried out at the attending surgeon's discretion, generally in cases with unusually large primary tumors, or if the neck was entered for microvascular free flap reconstruction. Of 8 elective neck dissections, 2 (25%) harbored occult metastases.
Thirty-two of the patients (29.5%) who were nodenegative at presentation recurred in the neck. Two of the patients (18.2%) who were node-positive at presentation also recurred in the neck. The mean time to neck recurrence was 6.2 months (95% confidence interval, 4.6-7.8). Among the 32 initially node-negative patients who developed regional recurrence, there were 7 cases of antecedent local recurrence, 3 cases of locoregional recurrence, and 22 cases of isolated regional recurrence. Therefore, the incidence of isolated regional recurrence in initially node-negative patients was 20.6%, as calculated using the KaplanMeier method. Among the 22 patients experiencing isolated regional recurrence, none had received postoperative radiation to the neck, although 2 patients (9.1%) received radiation to the primary site only. Table 3 details the distribution of cervical metastases on clinical examination and imaging, and on pathologic review among those patients undergoing neck dissection. Comparing rates of neck metastasis at presentation and at recurrence, there was no difference in N classification (p ¼ .55) or in neck levels involved (p ¼ .60). Clinically apparent involvement of levels IV and V was infrequent. However, patients undergoing neck dissection for recurrence were found to harbor level IV disease in 18.1% of cases. Among patients undergoing neck dissection for regional recurrence, pathologic extracapsular extension was identified in 17 of 19 specimens (89.5%). This was more frequent than the incidence of extracapsular extension at presentation, which was noted in 3 of 9 specimens (33.3%; p ¼ .004).
The Kaplan-Meier plot of regional failure rate, stratified by T classification, is shown in Figure 1 . The rate of neck failure was highest in patients classified pT4 (38.1%). Altogether, 43 patients (37.7%) developed cervical metastases during their disease course, either at presentation or recurrence. The cumulative incidence of cervical metastasis, both at initial presentation and subsequently, is stratified by T classification in Table 4 . There was an escalating risk of cervical metastasis with advancing pathologic T classification (p ¼ .007). Of note, tumors classified pT2 to T4 demonstrated rates of regional failure over 20%. More than half of the patients (52.9%) with pT4 tumors developed neck metastases at some point, either at presentation or recurrence. For comparison, neck failure rates limited to isolated regional recurrence are shown in Table 5 . In pT4 tumors, 30.4% of patients, in whom the primary site had been controlled, developed recurrence in the neck.
At 5 years, the rate of RRFS among all patients was 59.2%. RRFS stratified by pathologic tumor classification is shown in Figure 2 . Five-year RRFS was 81.3% in patients presenting with pT1 tumors, 71.9% in pT2 tumors, 63.5% in pT3 tumors, and 41.0% in pT4 tumors. Log-rank pairwise comparisons confirmed that patients with pT4 primary tumors experienced significantly poorer RRFS, compared to both pT1 (p < .0001) and pT2 (p ¼ .016) primary tumors. On multivariable Cox regression (Table 6 ), pathologic tumor classification was an independent predictor of RRFS, with a hazard ratio of 7.65 (p ¼ .004) for pT4 tumors.
Mean survival after an episode of isolated regional recurrence was 32.9 months (95% confidence interval, 19.1-46.6). Successful salvage with at least 24 months survival was achieved in 34.4% of patients with regional recurrence. Surgical salvage was attempted in 24 cases (75%), with a 46% rate of successful salvage. None of the 5 recurrences treated with radiation or chemoradiation were successfully salvaged. No therapy was used in 3 patients. Diseasespecific survival (from the date of initial treatment) in patients experiencing regional recurrence was significantly poorer than in patients free of regional recurrence (41.2% vs 80.9%; p < .0001; Figure 3 ).
DISCUSSION
The risk of cervical nodal metastasis in SCC arising from the hard palate and maxillary alveolus has traditionally been thought to be low, although there are no contemporary outcome analyses of this issue. The understanding of the risks of cervical metastasis in hard palate and upper alveolus cancers has evolved over time. The earliest large historical series suggested a high rate of regional disease. However, these studies tended to report results from several combined subsites. Janeway In this series, neck dissections were more commonly performed for mandibular alveolus cancers than for maxillary alveolus cancers, reflecting an emerging belief that the risk of neck metastasis was lower for the maxillary alveolus.
By the 1980s, diagnostic capabilities had improved, and the risk of occult disease was thought to be low. Evans and Shah, 8 in 1981, reviewed 252 cases of SCC of the palate, of which 62 were hard palate tumors. Cervical metastases were present in 29% of hard palate tumors at presentation. Elective neck dissections were generally not performed for hard palate tumors, and the rate of regional failure was described as low. In 1988, Soo et al 9 reviewed 347 cancers of the upper and lower gums. Elective neck dissections were rarely performed for upper gum tumors. Only 5.6% of elective neck dissections contained occult disease, and only 9% of patients experienced neck recurrence. As a result, elective neck dissection has remained uncommon in the management of cancers arising from these subsites.
More recently, however, the role of elective neck dissection in clinically node-negative oral cavity cancer has become better defined. Treatment of the clinically N0 neck is now accepted for certain oral cavity subsites, such as the tongue and floor of mouth, [1] [2] [3] [4] where evidence exists for a survival advantage for elective neck dissection. [15] [16] [17] However, there are no contemporary outcomes data to inform consideration of elective neck treatment in hard palate and maxillary alveolus SCC. Recently, 5 small case series have been published, consisting of single-institutional experiences ranging in size from 13 to 37 patients. These authors have reported a higher-than-expected incidence of regional recurrence in N0 necks, ranging from 14% to 27%. [10] [11] [12] [13] [14] Limitations of these prior studies include lack of survival analysis and insufficient sample size to permit multivariable analysis. Cancer failure rates should be determined using survival analysis in order to account for censoring and variable time-to-event data. As patients are lost to follow-up or die of other causes, inclusion of these patients would underestimate the rate of failure, while exclusion of these patients would overestimate the rate of failure. Nevertheless, these case series raised important questions. Therefore, the present study was designed to provide a cohort of sufficient size to permit systematic outcomes analysis. To our knowledge, this is the only such study of SCC of the hard palate and maxillary alveolus.
This study included 139 consecutive patients with median follow-up of nearly 5 years. We report a high incidence of regional failure. While few patients (8%) displayed clinical evidence of nodal metastasis at the time of initial presentation, there was a high incidence of regional recurrence (30%) in patients who were clinically N0. Altogether, 38% of patients developed cervical metastases at some point. Patients with pT2 to T4 primary tumors were at the highest risk of regional recurrence. Of patients with pT4 primary tumors, 38% experienced neck failure, and 53% developed neck metastases at some point, either at presentation or at recurrence. Regional recurrence occurred at a mean time of 6 months, and usually in the absence of local recurrence, suggesting that most cases of cervical recurrence were likely to have been occult metastases at presentation.
Because some cases of regional recurrence may potentially be attributable to seeding from recurrent disease at the primary site, a more conservative estimate (the rate of isolated regional recurrence) was also calculated. In this analysis, patients were limited to those in whom the primary site had been controlled. The overall rate of isolated regional recurrence was 21%. This rate was highest (30%) in patients who had pT4 primary tumors. In all 22 patients who had isolated regional recurrence, the neck was untreated: none had received neck dissection or postoperative irradiation to the neck. This is consistent with occult neck metastases at presentation. Elective treatment of the neck with staging neck dissection is generally carried out in patients with SCC of the oral cavity when the risk of clinically occult metastases exceeds 15% to 20%. [1] [2] [3] Because most oral cavity cancers are treated surgically, elective neck dissection is commonly performed at the time of surgery of the primary tumor. However, SCC of the hard palate and maxillary alveolus has traditionally been believed to exhibit a low rate of occult metastasis. 4 Most clinicians, therefore, do not routinely perform elective neck dissection in the absence of palpable or radiographic metastases, choosing instead to observe the neck. The results of our analysis suggest that elective treatment of the neck should be performed in patients with locally advanced SCCs of the hard palate and maxillary alveolus. While the rates of regional failure appear to be lower than for other oral cavity subsites, the risk does not seem to be low enough to justify observation of the neck in all cases.
It is important to note that of the patients who developed regional recurrence, salvage surgery could only be carried out in 75% of the cases. This may be partly attributable to the less frequent use of surveillance imaging during the early period of the study. It is possible that more cases may be identified at a salvageable stage, with more frequent use of CT, PET, or ultrasound scan imaging in present day practice. Nevertheless, even among patients able to undergo surgical salvage for regional failure, only 46% survived an additional 2 years. The poor prognosis of regional recurrence was underscored by differences in diseasespecific survival. Patients with regional recurrence experienced 5 year disease-specific survival of 41%, compared to 81% in patients without regional recurrence. This poor outcome after regional recurrence may be due to a high rate (90%) of pathologic extracapsular extension. Because this study is retrospective, we cannot prove a causal relationship between recurrence and extracapsular extension. There was no difference in the extent of nodal involvement (N classification or number of levels involved) between metastases at presentation and at recurrence. However, these results are consistent with the data reported by Andersen et al, 18 establishing that regionally recurrent oral cavity cancer usually carries adverse pathologic features.
Therefore, because of 3 factors, (1) the high rate of regional recurrence, (2) the limited number of salvageable recurrences, and (3) the poor outcome despite salvage surgery, it would seem justified to recommend elective neck dissection for the majority of tumors of the hard palate and upper alveolus, with the possible exception of localized T1 tumors without bone invasion. In our study, metastatic nodes were most commonly found in levels I and II, and rarely in level V. In the elective setting, we would, therefore, recommend a selective neck dissection of levels I to III.
There are several caveats to our findings. This study carries the limitations of retrospective analyses. Patients in the early period of the study may have been less likely to receive surveillance imaging, potentially leading to a higher rate of recurrence, although we identified no change in recurrence rates over time. Similarly, if patients free of neck recurrence were more likely to not return for clinical follow-up, the rate of neck failure would be overestimated. Eight patients underwent elective neck dissection, potentially removing a small number of high-risk patients from the pool of observed patients, underestimating the rate of recurrence. Finally, without a prospective trial, we cannot make a statement that elective neck dissection improves recurrence or survival outcomes.
In conclusion, the results of this retrospective analysis, spanning 21 years with median follow-up of nearly 5 years, reveal that tumors of the hard palate and upper alveolus are associated with a high rate of regional failure, which results in poor survival, despite attempted salvage. The evidence presented in this study suggests that an elective neck dissection would seem prudent in most locally advanced cases.
